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Osteosarcoma (OSA) is the most common primary malignant 
bone tumor, and it typically occurs in adolescents and young 
adults, with a slight male predominance [1]. OSA primarily af-
fects the metaphysis of the long bones and, less frequently, the 
axial skeleton, including the ribs [2]. Various pathological sub-
types of conventional OSA have been recognized, including os-
teoblastic, chondroblastic, and fibroblastic subtypes. This report 
describes a rare case of epithelioid OSA that involved the rib with 
special rosette-forming structure morphological features. Partic-
ular attention was paid to review the OSA in the rib, which is 
an atypical location for a lesion, and the rare histologic rosette-
forming epithelioid OSA variant. 

CASE REPORT

A 44-year-old male presented with a mass in the right poste-
rior thorax. He reported intermittent upper back pain for the 6 
months prior to admission. An initial chest radiograph showed a 
nonhomogeneous mass that involved the posterolateral aspect of 
the right 7th rib, and contrast-enhanced chest computed tomog-
raphy (CT) indicated an ill-defined osteolytic lesion with coarse 
calcification (Fig. 1). Overall image analysis suggested a malig-

nant bone tumor, including chondrosarcoma. The patient under-
went wide surgical excision of the rib with tumor-free margins. 

Gross examination revealed resected bone with a 6-cm-sized 
hemorrhagic mass with cortical disruption (Fig. 2A). Microscopi-
cally, the tumor was arranged in a trabecular or rosette-like growth 
pattern that contained a fibrillar matrix in the center (Fig. 2B, C). 
Higher magnification exhibited epithelioid tumor cells with a 
plasmacytoid feature of eccentrically located nuclei and an abun-
dant cytoplasm (Fig. 2C, D). The nuclei showed a clumped chro-
matin pattern, and each contained 1 or 2 prominent nucleoli. Mi-
toses were frequent, up to 12 per 10 high-power fields. An area 
of well-defined nests was identified, whereas blood-filled cystic 
spaces exhibited telangiectatic features (Fig. 2E). An irregularly 
interconnected coarse trabecular pattern of immature osteoid 
deposition was obvious throughout the tumor (Fig. 2F). For im-
munohistochemical panels, the neoplastic cells stained negatively 
for cytokeratin AE1/AE3, leukocyte common antigen, CD138, 
CD99, synaptophysin, desmin, and CD34, with the only excep-
tion of a positive reaction for vimentin. The final histologic di-
agnosis was a rosette-forming epithelioid osteosarcoma. 

The postoperative systemic workup did not reveal metastasis, 
and the patient was treated with adjuvant radiotherapy for pro-
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Fig. 1. Radiologic images. (A) Chest radiograph showing an oval mass (arrow) in the right thorax. (B) Computed tomography scan of the 
chest, revealing a large, heterogeneously enhanced mass (arrow) that originated from the right seventh rib, with lytic destruction of the bone 
and coarse calcification.
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Fig. 2. Epithelioid osteosarcoma of the rib. (A) Macroscopic picture of an ill-defined lytic mass of the rib with hemorrhagic cystic degenera-
tion. (B) Microscopic view of the trabecular and rosette-forming pattern that contained a fibrillar matrix in the center. (C) Rosette-like struc-
tures of plasmacyoid tumor cells with eccentrically located nuclei and abundant pale cytoplasm. (D) Mixed epithelioid and plasmacytoid tu-
mor cells. (E) Blood-filled cystic spaces showing telangiectatic features. (F) Neoplastic bones produced by malignant tumor cells are found 
throughout the lesion. 
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phylactic purposes. After one year of follow-up, however, recur-
rence was noted on the adjacent ribs and chest wall, for which the 
patient underwent palliative surgery followed by six cycles of 
adjuvant chemotherapy that consisted of doxorubicin and cispl-
atin. Tumor progression continued with multiple metastases to 
both lungs and the liver, and the patient died four and a half years 
after initial diagnosis. 

DISCUSSION

Primary OSA of the ribs is uncommon, and accounting for 
only 40 (2%) of the total 1,952 cases of OSA reported in the larg-
est series; to date, very few cases have been reported [1-5]. Most 
of the cases that affect the ribs occurred in patients during their 
fourth decade, which was late compared to cases of the long bone, 
which primarily occur in the second decade. The major histologi-
cal variants of conventional OSA are subdivided as osteoblastic, 
chondroblastic, and fibroblastic, while a few other variants are 
classified as giant cell-rich, osteoblastoma-like, and clear cell [1]. 
Scranton et al. first reported the rare epithelioid OSA subtype 
[6]. Several subsequent reports have described cases of epitheli-
oid OSA that affect long bones and the lumbar spine, maxilla, 
and mandible [7-10]. Only one epithelioid OSA that originated 
in the ribs was reported prior to this case [11]. In one of these epi-
thelioid cases, tumor cells showed various patterns of sheet, al-
veolar, acinar, trabecular, organoid, hemangiopericytoma-like, 
and rosette-like appearances [9]. Rosette-forming OSA was il-
lustrated in only two previous studies [8,9]. In the two studies, 
Okada et al. found a rosette-like structure in 16 of 280 cases of 
OSA, which corresponded with a rate of 5.7% [9].

Histopathological differential diagnosis in epithelioid tumors 
of the rib are comprised of various malignant neoplasms includ-
ing metastatic carcinoma, malignant melanoma, and any kind of 
malignant mesenchymal tumor with an epithelioid appearance 
such as a fibrosarcoma, leiomyosarcoma, and an undifferentiated 
sarcoma. Although immunohistochemistry is helpful for differ-
entiation, the tissue samples must be carefully examined to iden-
tify malignant osteoid formation by tumor cells, which is pathog-
nomonic for OSA. Metaplastic bone formations and calcifications 
are relatively common in many benign and malignant tumors, 
but only lace-like osteoid formation by malignant cells is impor-
tant in the differential diagnosis. 

Reported outcomes of patients with OSA indicated traumatic 
improvements after wide excision and multi-agent chemotherapy 
[1]. This strategy of extensive surgical resection and adjuvant 
chemotherapy are also effective in OSA of the ribs and increased 

the likelihood of relapse-free survival [2]. Another study, however, 
indicated that there was no apparent difference in survival rates 
between patients who underwent surgery alone and those who 
underwent both surgery and chemotherapy [4]. Surgical resec-
tion should include the entire thickness of the chest wall with a 
wide margin, including the adjacent ribs, intercostal muscles, 
pleura, and vertebrae. After resection, large chest wall defects 
need to be covered with tissue flaps or mesh material [4].

The prognosis of OSA in the axial skeleton, including the rib, 
is generally poorer than results reported for cases in the extrem-
ity [1]. The 5-year survival rate for patients with rib OSA was 
much lower, at 27%, despite multimodal chemotherapy and ag-
gressive surgery, compared to the higher 65%–75% survival rate 
in patients with OSA in an extremity [4]. Okada et al. [9] report-
ed that rosette-forming OSA is more aggressive than other his-
tological variants; the 5-year survival rate was 15% compared 
to 45% for OSA without rosettes. In addition, 75% of patients 
with rosette characteristics died of multiple lung metastases de-
spite extensive surgery with wide surgical margins and systemic 
chemotherapy [9]. 

In conclusion, this is the first report of a rosette-forming epi-
thelioid OSA that involved the rib. This case illustrates the un-
usual morphological features. Because this OSA is a rare subtype 
and associated with a poor prognosis, additional information re-
garding proper treatment is needed.
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